Cloning and characterization of a FLO/LFY ortholog in Gossypium hirsutum L.
GhLFY was cloned from G. hirsutum L. Its expression, subcellular localization, and function were analyzed, as well as the in vivo regulation of GhLFY by the MADS-box protein SOC1 (GhSOC1). Flowering is a very important phase during which plants produce the organs for sexual reproduction. The FLORICAULA/LEAFY (FLO/LFY) homologs play a major role in the initiation of flowering. To understand the mechanism of the transition from the vegetative to reproductive phases in Upland cotton (Gossypium hirsutum L.), we isolated a candidate LFY gene from G. hirsutum L. (GhLFY) that showed a high degree of similarity to other plant homologs of FLO/LFY. qPCR analysis showed that GhLFY was highly expressed in the shoot apex, with substantial upregulation at the third true leaf expansion stage during floral bud differentiation. Subcellular localization studies revealed GhLFY localization in the nucleus. Ectopic expression of the GhLFY coding region in Arabidopsis resulted in early flowering. The expression of the GhLFY coding region under the control of the 35S promoter complemented the lfy-5 mutation in transgenic Arabidopsis lfy-5 mutant plants. Furthermore, a chromatin immunoprecipitation assay revealed that GhLFY may function downstream of GhSOC1 during the initiation of flowering in G. hirsutum L. GhLFY was likely to be regulated by GhSOC1, which binds to the LFY promoter in Arabidopsis. These results suggest that GhLFY is a FLO/LFY ortholog that may be involved in controlling flowering time and floral development.